Four tsunami deposits (deposits I-IV) have been identified on Ishigaki Island, southwest 13 Japan. The youngest tsunami deposit (deposit I) was caused by the Meiwa tsunami, which 14 occurred on 24 April AD 1771, as described in reliable historical documents. Two well-15 preserved specimens of articulated marine bivalve were collected from the youngest tsunami 16 deposit (deposit I) and an additional two from the second-youngest tsunami deposit (deposit 17 II; 920-620 cal. yr BP). The shells were tightly closed and empty inside. No encrusting 18 epifauna or evidence of erosion was observed on the inner or outer shell surfaces. In each 19 tsunami deposit, the 14 C ages of the shells are nearly identical. The mode of occurrence and 20 coincidence of ages mean that these shells were transported and buried alive by tsunamis. We 21 analyzed the oxygen-isotope ( 18 O) profiles of these bivalves to determine the seasons of 22 their death, which provides clues to the seasonal timing of tsunamis. Tsunami deposits I and 23 II were formed during spring and fall, respectively. The former supports the proposal that 24 tsunami deposit I was caused by the 1771 Meiwa tsunami and provides regional radiocarbon 25 reservoir age for the late 1700s; the latter provides a chronological constraint on the 26 identification of tsunami deposit II. Thus, a combination of radiometric dating and  18 O 27 profiles of articulated bivalves derived from tsunami deposits provides important chronologic 28 constraints for examining paleo-tsunami events. 29 30
During the trench survey of Ando et al. (2018) , the first author collected well-preserved, 71 articulated marine bivalves, two specimens from deposit I and two from deposit II. The shells 72
were tightly closed and empty inside. The inner and outer shell surfaces did not exhibit 73 encrusting epifauna or evidence of abrasion and dissolution. The indicates transport of live specimens over a large distance. In these previous studies, the 79 premise is that these articulated shells should would all die at the same time, vs other 80 processes that maybe more gradual (i.e. changes in water conditions). 81
In Ishigaki Island, Suzuki et al. (2008) 
Study site 89
The trench site is located at a farm on Ibaruma, Ishigaki Island (Fig. 1) . The elevation of 90 the trench site is approximately 3-10 m above sea level. The reef located off the study area is 91 1320 m wide and consists of a reef crest, a reef pavement, and a shallow lagoon that is <4.0 92 m deep (Hongo and Kayanne, 2009 (Okutani, 2000) . M. maculata lives in 104 the lower intertidal zone to a depth of 30 m (Okutani, 2000) . 105
The specimens were embedded directly in polyester resin without any chemical treatment, 106
and cut along the axis of maximum growth. The sections were ground with 1200 SiC grit. shell margin (Fig. 3) . The 18 Oshell values of M. maculata from deposit II are −2.70‰ to 129 −1.21‰, becoming lighter and then heavier toward the distal region (Fig. 3) For the most part, the  18 Oshell-derived temperatures based on five previously published 144 equations fall within the same temperature range (Fig. 3) then increased toward the margin of the shell (Fig. 3 The  18 Oshell-derived temperatures of M. maculata in tsunami deposit II increased and then 176 decreased toward the margin of the shell (Fig. 3) . The maximum  18 Oshell-derived 177 temperatures are equal to (29.2-30.3°C) or slightly lower than (28.1°C) the maximum 178 monthly SST (29-30°C). The minimum  18 Oshell-derived temperature (21.8-25.5°C) was 179 obtained from the sample at the shell margin, and is 2-6°C higher than the minimum monthly 180 SST (19-20°C). We conclude that the shell portion of M. maculata formed from spring of the 181 previous year to fall, and that the animal died during fall. The difference in  18 Oshell-derived 182 temperature between R. flavum and M. maculate in tsunami deposit II is explained by 183 difference of species-specific vital effects and/or different habitats. 
